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It possesses ozone reaction vessel which with discharge 
position discharges the ozone in exhaust gas , apparatus and 
method in order post-treatment to do exhaust gas of internal 
combustion engine to be proposed, oxidation reactor (20) 
which partially oxidation does nitrogen oxide and/or 
hydrocarbon at least in forward direction of discharge position 
(54) to be arranged, at that occasionas for oxidation reactor in 
operating condition of internal combustion engine regardless 
of, Especially it is a activity regardless of exhaust gas 
temperature which reaches whenstarting and is formed with 
worm gear up step of internal combustion engine . 



[Claim(s)] 
[Claim 1] 

It possesses ozone reaction vessel which with discharge 
position discharges the ozone in exhaust gas , oxidation 
reactor (20) which partially oxidation does nitrogen oxide 
and/or hydrocarbon atleast in forward direction of discharge 
position (54) in device in order post-treatment todo exhaust 
gas of internal combustion engine , to be arranged, at that 
occasion as for the oxidation reactor in operating condition of 
internal combustion engine regardless of, Especially device . 
in order post-treatment to do exhaust gas whichdesignates that 
it is a activity regardless of exhaust gas temperature which 
reacheswhen starting and is formed with worm gear up step of 
internal combustion engine as feature 

[Claim 2] 

device . which is stated in Claim 1 where oxidation reactor is 
plasma reaction vessel (20) 

[Claim 3] 

device . which is stated in Claim 2 which is a reactor where 
the plasma reaction vessel generates non- thermal plasma 
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Specification 



[Claim 4] 

Non- thermal plasma device . which is stated in Claim 3 
which is formedby electrical discharge and/or UV lamp 

[Claim 5] 

device . which is stated in Claim 4 where electrical discharge 
is the mute electric discharge 

[Claim 6] 

device . which is stated in Claim 5 which is a electrical 
dischargewhere mute electric discharge is obstructed 
dielectric 

[Claim 7] 

ozone reaction vessel (30) device . which is stated in any one 
claim to the Claims 1 through 6 which is formed by other 
plasma reaction vessel 

[Claim 8] ' 

device . which is stated in Claim 7 which is a reactor where 
theother plasma reaction vessel generates non- thermal 
plasma 

[Claim 9] 

In flow direction of exhaust gas , device . which is stated in 
any one claim to Claims 1 through 8 where exhaust gas 
cleaning device is arranged in posterior of discharge position 

[Claim 10] 

device . which is stated in Claim 8 where exhaust gas cleaning 
device is particle filter (10) 

[Claim 11] 

particle filter with catalyst sheath device . which is stated in 
the Claim 10 which is done 

[Claim 12] 

Regarding to method which exhaust gas of internal 
combustion engine post-treatment is doneby adding ozone to 
exhaust gas which it should purify, before adding ozone , 
nitrogen oxide and/or which is included in exhaust gas 
partially oxidation to do hydrocarbon which does not burn, at 
least with downstream side of engine ,at that occasion 
oxidation , in operating condition of internal combustion 
engine regardlessof, Especially when starting or it designates 
that it does regardless of exhaust gas temperature which is 
formed with worm gear up step of internal combustion engine 
as feature, the method . which exhaust gas of internal 
combustion engine post-treatment is done 



[Description of the Invention] 
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[0001] 
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[0002] 

££*f4o 

>£tt^4fcftO)2O<D#JiLfciI»0ttte 
[0003] 

[0004] 

4ift«a>»«lcJ:y»©WA4 t *6*«*« 
[0005] 

KwicfeyRwra. 



[0001] 

level this invention of technology regards device and method 
in order the post-treatment to do exhaust gas of internal 
combustion engine which is stated in overriding concept of 
the Claim 1 and 12. 

ozone which is produced from ozone reaction vessel is 
introduced into exhaust gas pipe of internal combustion 
engine , device which exhaust gas post-treatment is done is 
public knowledge already from German Patent No. 
1 9904068specification , but in case of this with the 
temperature where oxidation catalyst which is connected to 
forward direction of particle filter islow, especially 250 * with 
temperature which is lower than exhaust gas 
temperature ,nitrogen oxide oxidation it does not do, 
Therefore ozone which is supplied from ozone reaction vessel 
does notreact with nitrogen oxide , because action as oxidant 
in particle filter cannotbe shown, combustion of diesel soot is 
not guaranteed with low temperature . 

[0002] 

With this invention method low exhaust gas temperature , 
especially 250 * in starting condition which a lower exhaust 
gas temperature , therefore is cool has benefit that with the. 
device and this invention vis-a-vis benefit this of invention 
combustion of soot is guaranteed. 

Because furthermore in order oxidation to do nitrogen oxide 
or in order tosupply ozone 2 supply of duct which is separated 
guarantees beneficial treatment method in energy , to call that, 
rather than also energetically optimum withseparation of 
respective duct in order oxidation nitrogen oxide todo, being 
necessary for ozone generation with little amount of energy 
with the fully , it can make. 

[0003] 

Especially being profitable for particle filter to be connected 
to posterior as exhaust gas cleaning device with all operating 
condition of engine regeneration of particle filter isguaranteed 
by combination of this invention of ozone reaction vessel and 
the plasma reaction vessel. 

[0004] 

Other benefit is acquired by other feature which is stated in 
subordination Claim and Detailed Description of Invention . 

[0005] 

Working Example of drawing this invention is shown in 
drawing , explains with theexplanation below. 

Figure 1 in order oxidation to do nitrogen oxide or in order to 
generate ozone 2 using duct which is separated, shows 
apparatus and method inorder post-treatment to do exhaust 



Page 7 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2005504207A 

[0006] 

«ttt&i*E4ilS£U HlPiW^Ht 



^5X"7SliE*rt20-e»fc**Lfc#*X52li 
JHatt«54-C*-!/>4««ft**Lfca!ft60i:a 

*l/>fiJ£B30fc«fctf:75X:7fiJ6B20f±3E 

***«#x*»*«fifcB-c*y* Ki= 
fta**W>*fci±r-iMbft*i=iHb**L 

So 

tta)IBlc«l?itt«(iin-i-&«SfcttBS«Wt 

B±**ifctt«)icj:y»ja**t. «tt*«B3i-r 

**#*#B*U BSG)IHlcBftftKE£ 



*«*kB*fijh-r«-«*©^i*-tt^i:* 
B«anar*»fB©iimkB4«±i». 



[0007] 

i3sisffia-r*»«LfcBj*Ma[ftiiB(4, 3 



T-f— if ;HMT*51 lc***L4mbB*fecfc 



2005-02-10 

gas. 
[0006] 

ozone reaction vessel 30 is shown in explanatory diagram 1 of 
Working Example , it connects the said reactor with air 
supply conduit 4 which supplies air 49 with inlet side , with 
the outlet side ozone has connected with ozone conduit 6 and 
discharge position 54 whichsupply air 50 which enrichment is 
done to exhaust gas conduit 5. 

exhaust gas conduit 5 is bondable internal combustion 
engine , especially diesel internal combustion engine and in 
order ofcarrying out exhaust gas 51 not to be illustrated. 

In forward direction of discharge position 54, inside exhaust 
gas conduit 5, plasma reaction vessel 20 isarranged. 

Inside 20 plasma reaction vessel ozone mixes exhaust gas 52 
which is purifiedwith air 50 which enrichment is done with 
discharge position 54, exhaust gas postprocessing equipment 
10 whichis formed as particle filter percolates. 

exhaust gas 53 which with posterior of exhaust gas 
postprocessing equipment , is purified leaves the device . 

ozone reaction vessel 30 and plasma reaction vessel 20 is 
formed non- thermal plasma , namelyquite cool ion and hot 
free electron , namely with reactor whichgenerates gas which 
possesses electron which possesses fast rate , especially 
oxygen radical , oxygen molecule and nitrogen. monoxide 
oxidation aredone in ozone or nitrogen dioxide . 

In case of this plasma is formed between 2 electrode with the 
itself publicly known method by mute electric discharge 
(corona discharge or discharge which is obstructed 
dielectric ), gas to be treated electrical high voltage alternating 
current electric field imparting is done electrode between 
Tooru sink , electrode . 

At that occasion dielectric sheath it does electrode of at least 
one and and / or continues electrode shape , as inhomogeneity 
of electric field whichobstructs spark discharge which 
persistent is done occurs, it selects, theheavy particle , ion is 
not heated, desired mute electric discharge which accelerates 
causes the electron . 

[0007] 

By heat stability where ozone is low, this reactive substance 
almost is suitable to outside temperature of vehicle where 
temperature has internal combustion engine is formed inside 
secondary air duct (4, 30 and 6) which is separated by 
oxidation of air oxygen . 

In order to evade loss of ozone with oxidation of nitrogen 
oxide and hydrocarbon which are included in diesel exhaust 
gas 51, plasma reaction vessel 20 isprovided between internal 
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combustion engine and discharge position 54. 
plasma reaction vessel partially oxidation does hydrocarbon 
which is included in the exhaust gas at least, oxidation does 
nitrogen monoxide in same way in nitrogen dioxide . 

ozone reaction vessel this oxidation step with of 30 and 
plasma reaction vessel 20 is caused attime of approximately 
50 nano second by mute electric discharge which extends 
alongsideindividual strand region between electrode . 

At that occasion also UV light line which protects oxidation 
step in the additional is formed. 

electrical energy which it should supply to plasma reaction 
vessel is less than the energy which is necessary for ozone 
reaction vessel 30, per unit time in order the oxidation to do 
nitrogen monoxide which it occurs, it is a fully with little 
electric field vibration amplitude and voltage vibration 
amplitude regarding especially plasma reaction vessel 20. 
ozone which occurs by converting nitrogen oxide to nitrogen 
dioxide before the ozone-added , inside exhaust gas duct , it is 
maintained completely to diesel particle filter . 

Because of this soot inside diesel particle filter using ozone , 
withespecially continuous driving oxidation it does in carbon 
dioxide . 

[0008] 

selective embodiment , ozone reaction vessel and/or plasma 
reaction vessel to both of electrode the dielectric can possess 
(In place of electrical discharge where one surface is 
obstructed dielectric in both surfaces ) electrode arrangement 
which sheath is done. 

Obstruction of electrical discharge in order to achieve 
selectively mute electric discharge causes inhomogeneity of 
electric field , evades spark discharge which is continued, it 
canachieve with suitable electrode shape . 

This electrode of for example one is arranged inside cylinder 
where the gas percolates to concentric as rod , cylinder forms 
second electrode ,electrode arrangement of cylinder is 
guaranteed. 

direct current voltage which pulse is done imparting is 
possible in place of alternating current voltage of selectively 
kilohertz range. 

But in case of this minimum value it must be decided pulse - 
[poozu ] ratio,by flow rate of exhaust gas and in order 
maximum value , to be decidedbecause electron which exists 
on dielectric which is used isdistributed again in uniform by 
required time , it must set. 
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Regarding other selective embodiment device which 
possesses UV lamp isdone oxidation step as fundamental 
member which as ozone reaction vessel and/or plasma 
reaction vessel,excitation may be provided. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

In order oxidation to do nitrogen oxide or in order to generate 
ozone 2using duct which is separated, it is a figure which 
shows the apparatus and method in order post-treatment to do 
exhaust gas . 

[Explanation of Symbols in Drawings] 
6 

ozone conduit 
54 

discharge position 
52 

exhaust gas 
51 

exhaust gas 
50 

ozone enrichment air which is done 
5 

exhaust gas conduit 

49 

air 

4 

air supply conduit 
30 

ozone reaction vessel 
20 

plasma reaction vessel 
10. 

exhaust gas postprocessing equipment 
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